de Castilla-La Mancha. 13071 Ciudad Real. Spain $ Universidad Pais Vasco. Apartado 644. Bilbao. Spain Dynamics studies of the electronic excited states of some small molecules have been carried out. Collision free lifetimes of different rotational and vibrational levels of the A and B states of 13ye and 8Se2 have been obtained. Predissociation studies of the B states of the Br2 and C12 molecules have been carried out.
INTRODUCTION
Defined ro-vibrational (v', J') levels of some electronic excited states of small molecules can be populated by using narrow-band tunable dye lasers. Quantumresolved laser induced fluorescence (LIF) studies of certain excited states of some molecules, a3Te2, 8Se2, Br2, C12, have been carried out in our laboratory. [1] [2] [3] From direct observation of the undispersed fluorescence from these states radiative lifetimes have been obtained.
The dimers of sulphur, selenium and tellurium (group VI elements) that show broad spectral bands in absorption and emission are possible laser candidates for UVmto visible converter systems. However, few dynamics investigations have been made of the heavier diatomic molecules of this group. The photochemical and chemiluminiscent properties of the diatomic halogens Br2 and C12 are largely determined by the dynamics properties of their rovibrational excited states, i.e. rates for radiative transitions, spontaneous dissociation, collisional deactivation etc. The B states of Br2 and C12 are very familiar to photochemists, since the B-X transitions of these molecules account for much of the well-known absorption spectra of Br2 and C12 in the visible regions.
EXPERIMENTAL
The experimental set-up has been described in previous works. [1] [2] [3] [4] [5] Tellurium and selenium dimers were prepared by heating in a Pyrex or quartz cell into a home made oven, tellurium (600-740 K) and selenium (T > 773 K). Bromine and chlorine 280 E. MARTINEZ ET AL. samples were prepared without further purification and pressure was controlled by a capacitance manometer. Dye lasers pumped by Nd YAG laser or excimer lasers, delivering short pulses (15-20 ns) of 1-10 mJ, of narrow linewidth 0.15-0.08 cm-1, were used for excitation. Undispersed fluorescence from excited states was detected with a photomultiplier tube EMI 9816 B, after filtering scattered light. Laser excitation spectra were obtained by recording fluorescence intensity through a boxcar integrator as a function of laser wavelength. A Tektronix 2430 A digital oscilloscope was used to acquire the fluorescence decays from the photomultiplier output. The signals were conveniently averaged and processed with a microcomputer to get the fluorescence lifetimes through standard statistical programs.
RESULTS

The B(O,+) and A(O+u) States of 13Te2 and 8Se2
Short and long-delay gated laser induced fluorescence (LIF) spectra were recorded by means of a boxcar integrator. In the spectral region studied (465-496 nm), the A-X and B-X band systems of Te2 are expected to be excited, the intensity of the B-X transition being clearly stronger than that of the A-X transition. On the other hand in the 503-520 nm region the A state emission is becoming dominant. The delayed gated intensity spectrum is clearly in favour of the long lived radiating state that is used to assign A-X transition, where overlapped with the B-X transition, in addition the data for the A, B and X states of tellurium dimers were used to calculate transition frequencies and intensities for the A-X and B-X band systems.
For natural isotopic abundance, observed lifetimes of Te2 have been reported by E. Martinez Table 1 . Thus, while the low lying vibrational levels of the A state do not seem to be strongly perturbed, a substantial reduction of lifetimes is found for higher vibrational levels reaching values of r < 100 ns for v' 14-18, indicating a serious perturbation. However the nature of such a perturbation should not be heterogeneous, since the perturbation mechanisms do not seem to be rotationally dependent. No variation is observed for the radiative lifetimes of the B state, with the rotational energy (see Table 1 ) or with the vibrational quantum number in the range v' 0-5, obtaining an average value of 80 + 10ns. 
Predissociation of the B 3I-I(O+u) States of Br2 and Cl2
Laser excitation spectra of Br2 between 639 and 690 nm were recorded and several rotational transition for the emission from v' 2, 3, 4, 6 and 7 vibrational levels were assigned. Collision free lifetimes for emission from the stable level v' 2 of around 10.4/is were obtained. No dependence from the rotational energy was found. However the observed lifetimes at low pressures for the levels v' 3, 4, 6 and 7 were really shorter, showing a dependence that for v' 3 and 4 can be put clearly in the form 1
where rR is the purely radiative lifetime, and ro the collision free lifetime. Values of K3 (0.034 + 0.004) 103 s -1 and K4 (4.38 + 0.67) x 103 s -1 for v' 3 and v' 4 respectively were obtained. A more complex dependence in v' 6 and v' 7 was observed.
The experimental results can be explained in terms of the dependence of the predissociation rate in the form:
Anr Kv,J'(J' + 1) K' Pv,J'(J' + 1) 
